Safeguard Power as a Protection Against Imprecise Power Estimates.
An essential first step in planning a confirmatory or a replication study is to determine the sample size necessary to draw statistically reliable inferences using power analysis. A key problem, however, is that what is available is the sample-size estimate of the effect size, and its use can lead to severely underpowered studies when the effect size is overestimated. As a potential remedy, we introduce safeguard power analysis, which uses the uncertainty in the estimate of the effect size to achieve a better likelihood of correctly identifying the population effect size. Using a lower-bound estimate of the effect size, in turn, allows researchers to calculate a sample size for a replication study that helps protect it from being underpowered. We show that in most common instances, compared with nominal power, safeguard power is higher whereas standard power is lower. We additionally recommend the use of safeguard power analysis to evaluate the strength of the evidence provided by the original study.